SUMMARy
Women frequently request regional analgesia during labour, yet little is known about how long it takes before they become comfortable. This prospective observational study aimed to determine various time-points following maternal request for regional analgesia in labour until comfort was achieved. It was conducted in two tertiary referral centres for maternity care in Australia between December 2009 and May 2010. Midwives and anaesthetists recorded times of maternal request for regional analgesia, anaesthetist contact, anaesthetist's arrival in the labour room, local anaesthetic infiltration on starting the procedure, injection of neuraxial local anaesthetic and first report of maternal comfort. Composite median times and interquartile range were recorded for maternal request to anaesthetist arrival, anaesthetist arrival to maternal comfort and total time from request to comfort. Statistical modelling and regression analyses assessed possible factors associated with these time intervals. A P value <0.05 was considered significant. Of the 324 maternal requests, 244 out of 324 (75.3%, 95% confidence interval 70.2% to 79.9%) were recorded as having achieved satisfactory labour analgesia. Median interquartile range times observed were: maternal request to anaesthetist arrival: 20 (10 to 35) minutes; anaesthetist arrival to maternal comfort: 40 (30 to 50) minutes; and total time from request to comfort: 65 (50 to 85) minutes. We have shown that approximately one hour is required for a mother to achieve comfort following her request for epidural analgesia during labour. Our findings are likely to provide useful information for antenatal education, enhance informed consent and improve the provision of anaesthetic services for labour analgesia.
key Words: labour pain, analgesia, epidural, obstetric, disclosure, pregnant women care in the capital cities of the Australian states of Victoria and South Australia over a six-month period between December 2009 and May 2010. Both hospitals provide dedicated tertiary maternity services, delivering approximately 6000 and 5000 women respectively per year with comparable epidural rates of approximately 35%. The epidural analgesia service at both sites was provided by one specialist and one anaesthetic trainee available on-site during daytime hours, and one trainee with an 'on-call' specialist anaesthetist after-hours. During the study period, both institutions used a standard epidural analgesic solution consisting of ropivacaine 0.2% with fentanyl 2 µg/ml.
Following local Human Research Ethics Committee approval at each site (approval numbers 334A and R09/42), a standardised data collection form was developed and implemented. As this was an observational study prospectively evaluating usual care, the need for written informed patient consent was waived by both ethics committees. Data forms were completed by the midwife and the anaesthetist attending the labouring woman.
Demographic details collected included parity, gestation, labour augmentation, insurance status and the time of day and day of the week the request was made. At the time of request for epidural analgesia, the last recorded cervical dilatation on the partogram was noted, as was the 0 to 10 verbal numerical rating score for pain at the peak of contraction. The verbal numerical rating score for pain was repeated when the woman reported comfort. Both the midwife and the anaesthetist were asked to record any reasons for perceived delays at any stage. Women who requested epidural placement prior to onset of labour were excluded from the analysis.
Six time-points were collected; namely, at maternal request for regional analgesia, first anaesthetist contact, anaesthetist's arrival to the labour room, skin local anaesthetic infiltration on starting the procedure, first injection of neuraxial local anaesthetic and first reported comfort. From these time-points, five primary intervals were identified between each point, as well as three composite intervals of maternal request to arrival of anaesthetist, arrival of the anaesthetist to maternal comfort and total time from maternal request to maternal comfort.
The primary outcome was time from maternal request to maternal comfort, the latter being defined as the first comfortable contraction after the regional block injection. Women were specifically asked when they had their first comfortable contraction and those who did not report a comfortable contraction after the block were recorded as not having achieved satisfactory analgesia. Secondary analyses were performed to identify factors that may have influenced these composite times.
Demographic data are presented as median, interquartile range or count (%). Differences between parturient characteristics at the two sites were tested using Pearson's chi-squared test and Wilcoxon rank sum test for counts and continuous data respectively. For the three composite times, univariable modelling was performed using linear regression of the log-transformed times to normalise the error distributions. Multivariable modelling was performed with site and covariates with P <0.05 identified in the univariable models. Standard regression diagnostics were performed. The significance level was set at 0.05 and no adjustment was made for multiple comparisons. Analyses were performed using Stata v11 statistical software (StataCorp LP College Station, TX, USA).
RESULTS
Maternal requests for central neuraxial analgesia by 324 women in labour were recorded at the two centres, 198 in the Victorian hospital (VH) and 126 in the South Australian hospital (SAH). Overall, 318 of 324 women (98.1%) were seen by an anaesthetist and, of these, 291 of 324 (89.8%) had a neuraxial block performed for labour analgesia, regardless of whether time-points were recorded. In six cases the anaesthetist was contacted but didn't arrive, for 27 women the anaesthetist arrived but no regional procedure was performed and for six women no local anaesthetic was administered because of inability to locate the epidural space. In 285 of 324 (90.0%) women who had requested epidural analgesia the block was placed and in 244 of 285 (85.6%) comfort was achieved. There were 41 (14.4%) women who did not achieve comfort. Therefore 244 of 324 (75.3%, 95% confidence interval 70.2% to 79.9%) women who requested neuraxial analgesia achieved comfort and 80 of 324 (24.7%) did not. The demographic and obstetric data of the 324 women who requested labour analgesia are summarised in Table 1 . There were no significant differences between sites based on parity, health insurance status, peak pain score at time of analgesia request or day of the week. Statistically significant and potentially clinically meaningful differences between sites were found for the number of augmented labours (SAH 32%, VH 63%), the proportion using combined spinal-epidural (CSE) rather than epidural analgesia (SAH 0%, VH 10%) and the time of day at which the request was made. More than 85% of deliveries were at term, although there was a one-week difference in median gestational age between centres ( Table 1) .
The times for the five primary time intervals and the three composite intervals (request to arrival, arrival until comfort and request until comfort) are presented in Table 2 . Composite times required timepoint data at the beginning and end of the interval, so differ from overall success figures presented above. Of the 324 patients, 232 (71.6%, 95% confidence interval 66.3% to 76.4%) were recorded as achieving satisfactory labour analgesia. The overall median time to achieve maternal comfort was 65 (50 to 85) minutes. Median differences of five and ten minutes in both the times of request to arrival and arrival to comfort were found between the two institutions.
There was no difference in the time from anaesthetist arrival until epidural or spinal injection for the 43 patients who were not satisfied, compared to those who were (20 [15 to 28] minutes and 20 [13 to 26] minutes respectively, P=0.24).
CSE analgesia for labour was only performed at VH in this study, mainly in nulliparous women, and was not associated with a shortened time from arrival of the anaesthetist to comfort (median time 35 minutes in the epidural group versus 33 minutes in the CSE group, P=0.80). Use of CSE was not associated with cervical dilatation (median dilatation 3 cm in both groups, P=0.85), augmentation of labour (P=0.37) or pain score at the time of request (median 9 in epidural group versus 8 in CSE group, P=0.34). Among public versus private patients, there was no statistically significant difference in time from request to arrival of the anaesthetist (median 20 versus 25 minutes respectively, P=0.39), arrival until comfort (median 40 versus 30 minutes, P=0.07) or request until comfort (median 50 versus 50 minutes, P=0.31). Analysis of the total cohort found no significant differences between in-hours and out-of-hours requests for times to arrival of the anaesthetist (median 20 versus 20 minutes, P=0.39), arrival until comfort (median 38 versus 40 minutes, P=0.58) or request until comfort (median 65 versus 65 minutes, P=0.91). Analysis based upon time of week of request (weekday versus weekend) showed no significant difference in times of request to arrival (median 20 versus 25 minutes, P=0.58), arrival until comfort (median 35 versus 40 minutes, P=0.37) or request until comfort (median 65 versus 65 minutes, P=0.85).
DISCUSSION
This is the first study to assess the various timepoints between when a woman in labour requests regional analgesia and when maternal comfort is achieved. Observation of these times allowed us to investigate possible factors influencing service provision, such as the time taken for the anaesthetist to arrive in the labour room, to obtain maternal consent for regional block and perform the procedure.
The key finding in this study is that for labour epidural or CSE analgesia, the median time required from maternal request to comfort is approximately one hour. Nearly a quarter of women will be comfortable within 50 minutes of request, whereas it is approximately 85 minutes before three-quarters of women are comfortable. More than 85% of deliveries in this cohort were at term, suggesting that the finding of a one-week difference in gestational age between centres (Table 1 ) is unlikely to be of clinical relevance. Similarly, median differences of five and nine minutes between the two institutions in both the times of maternal request to arrival of the anaesthetist and arrival until maternal comfort were unlikely to be of clinical significance.
In relation to potential differences in the time intervals and sources of delay, there was no association between time to achieve comfort and the intensity of pain at the time of request, parity, gestation, whether labour was augmented or not, time of day or day of the week, and type of regional analgesia employed. There was a consistency across the two institutions, both being dedicated tertiary maternity hospitals in Australia.
There were limitations to this study. First, this was an opportunistic, observational study that captured only approximately one-third of women who actually requested epidural pain relief during the study period of six months (324 of approximately 900 women across both sites). However, there were no exclusions and data were obtained across the working week and under a variety of clinical circumstances. We did not record specific reasons why women did not achieve adequate relief, although it is likely that on most occasions the progress of labour allowed insufficient time for analgesia to take effect. We evaluated 'comfort' rather than satisfaction, because there is debate about the distinction between comfort and satisfaction with labour analgesia 10 . Maternal satisfaction is a multidimensional quality that does not necessarily correlate closely with maternal comfort. Some women may experience pain but be satisfied with their labour experience due to a sense of achievement and delight associated with the birth [11] [12] [13] . Our study supports that there are factors other than the time taken to achieve comfort that influence satisfaction.
Comfort levels achieved after labour analgesia was instituted were consistent, with 70% of women eventually reporting that they were comfortable. The pain scores defining 'comfort' were consistent with previous studies examining this 14, 15 .
The underlying processes of service delivery may vary at other sites due to several possible context-specific reasons, so caution should be exercised in extrapolating the study times to other epidural services. However, all such services have a responsibility to provide local information that appropriately informs their patients as to what to expect in regard to the likelihood of achieving comfort and the time frame in which this might occur. Care providers should use the information to address major sources of delay. One variable of possible importance is regional, institutional or model-of-care differences in midwifery practices and protocols. Such differences-for example, the promotion or otherwise of alternative analgesic options at different degrees of cervical dilatationcould significantly impact on the use and management of regional analgesia. These might be even more evident in comparisons of different countries and health systems. Other fruitful areas of research would be the investigation of reasons for delays in asking the anaesthetist to attend or in the anaesthetist's attendance.
Another limitation was the very small number of women receiving CSE analgesia in this study. We found no difference in the overall time taken to achieve maternal comfort compared with epidural analgesia, perhaps because the potential benefit of more rapid onset after neuraxial drug was diluted in the much longer period of time associated with overall service delivery. This warrants further investigation.
CONCLUSION
In summary, this observational study found consistency between two tertiary referral maternity institutions in the time required for an anaesthetist to arrive, set up, perform the procedure and achieve comfort in a labouring woman. The study is the first to provide detailed information to patients, health care workers and researchers as to various times required to achieve maternal comfort after regional labour analgesia has been requested. On average, approximately one hour was required to achieve maternal comfort, and we believe these findings may be useful for antenatal education, informed consent and quality improvement activities related to the provision of anaesthetic services for labour analgesia.
